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MINOR NOTICES. 
Pflanzenfamilien.4-Part 226 contains the completion of the Neckeraceae 

and the beginning of the Lembophylaceae by V. F. BROTHERUS. The second 
partof the second supplement has also appeared, including the literature of 
i899-I904 in reference to dicotyledons up to the beginning of Euphorbiaceae. 

-. M. C. 

NOTES FOR STUDENTS. 
Archegoniatenstudien.-The tenth of GOEBEL'S series by this title is for size 

almost a book in itself. It is made up of over twenty papers on morphology and 
biology of mosses and liverworts, varying from a page or less, embodying a brief 
note on the water adaptation in the form and position of the leaves in Ortho- 
rhynchium, to a paper of forty-odd pages on Dawsonia and its allies, and a like 
one on marsupiferous Jungermanniales. In great part these papers were written 
several years ago, and some of the researches have been epitomized in GOEBEL'S 

Organographie, but they have not been published in extenso until now, on account 
of other work. 

Together they form a most important contribution to our knowledge of the 
bryophytes-a contribution too full of details to report fully. At various places 
it has a tinge of the polemic, for the author has to clear away many errors, and. 
he takes occasion to rebuke one and another for shortcomings. Much space is 
devoted to speculations, which are confessedly unsupported by investigation 
because material or time was lacking. Such speculations, if put briefly, may 
be suggestive as a guide to future investigations; but they appear to be indulged 
in as a basis for future claims to priority, if we may judge from some citations of 
earlier ones in these pages. Even a scientific man is rarely without a prejudice 
in favor of his own hypotheses. Thus the author guessed (Organographie 346) 
about the development of the multicellular "spores" of Dicnemon: "Am wahr- 
scheinlichsten ist es dass sich aus den gekeimten Sporen ein Fadenprotonema 
bildet, etwa aus den Brutknospen von Tetraphis." Now he declares "dass die 
frilher geausserte Vermutung richtig war. " But the " protonemal filaments func- 
tion "der Hauptsache nach als Rhizoiden;" rhizoids arise also from the surface; 
and the apical cell of the stem arises not as a branch of one of these "protonemal 
filaments" but almost immediately from a marginal cell of the "spore." It is 
difficult to see how the earlier guess can possibly be justified by these observa- 
tions. Certainly the resemblance to the behavior of the gemmae of Tetraphis is 
rather remote. Other like instances might be cited; sometimes the guess was 
right, sometimes not; and that is likely to be the case with these new ones. But 
the observations are abundant, and the author's keen discrimination and clear 
presentation throw light upon many obscure points. 

Dawsonia is held to be the primitive form of the Polytrichum line by reason 
of the limited differentiation of tissues in the axis of the gametophyte, and espe- 

4 ENGLER, A., und PRANTL, K., Die natlirlichen Pflanzenfamilien. Lieferung 
226. Leipzig: Wilhelm Engelmann. i906. 
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cially on account of the structure of the peristome, whose development and 
anatomy he clears up. He also points out the relations of the peristome of the 
Buxbaumiaceae and Tetraphideae to that of the Polytrichaceae. 

Dicnemonaceae (Dicnemon and Mesotus) are recognized as a natural 
group, characterized by the multicellular spores and the peculiar filamentous 
outgrowths on the leaves. which are considered as organs of water absorption. 
Both these characters and the structure of the sporophyte indicate adaptation for 
alternating dry and wet periods. 

Leptostomum has a peristome corresponding to a degenerate mniaceous 
peristome. In Eriopus a fuller description is given of the leaves and of the 
rhizoids at the base of the sporophyte than in Organographie 377. 

The symmetry of the leaves and their position on the axis is discussed at some 
length for the genera Pterygophyllum, Cyathophorum, Mittenia, Rhizogonium, 
and Orthorhynchium, and there are minor notes on sundry points. 

The development of the leaves of several species of Gottschea is shown to be 
of the same type as in Fissidens; multicellular rhizoids are described and figured; 
the absence of a perigone is correlated with the boring of the embryo sporophyte 
deep-into the stem; and G. splachnophylla shows a basal elaterophore like that of 
Pellia. 

Paraphyllia were found in five genera, functioning in part for photosynthesis 
and in part for holding water. 

The "Geocalyceae" are described at length, and for them the more appro- 
priate designation marsupiferous Jungermanniales is suggested. Three types 
are discriminated: (a) Tylimanthus type (Tylimanthus, Marsupellopsis, Marsu- 
pidium), with pouch originally solid and hollowed out by the growing embryo; 
(b) Isotachis type, in which the archegonium after fertilization is surrounded by 
a ring-like wall arising from the stem tissues, which carries up the leaves; (c) the 
common type, with pouch arising after fertilization, hollow from the beginning 
(Balantiopsis, Acrobolbus, Lethocolea) There are intermediate forms between 
(a) and (c). In Acrobolbus there is even a "root-cap" on the pouch. 

Another heterophyllous Radula, R. uvijera, is described, the so-called "slender 
male spikes" of hepaticologists being here, as in R. pycnolejeunioides, composed 
of small water sacs, frequently inhabited by animalcules; whereas the antheridia 
are protected by quite different leaves. Hymenophyllum, with its slender "stalk" 
and broader "leaf" shows no constancy in this differentiation, and since Pellia, 
Preissia, Fegatella, etc., show similar forms on being grown in the dark and 
then illuminated, the author is moved to conclude that "the stalk arises 
by autonomous etiolation"-a charming phrase which we owe to SACHS, but 
nevertheless a phrase which is merely a wordy cloak for ignorance. 

The rudimentary "leaves" of Blyllia xiphioides are organs of protection for 
the apical region. The remarkable but inconstant water sacs of Metzgeria 
saccata arise, it is said, not by a lobing of the thallus, but by "an inrolling of the 
thallus margins from below and locally accelerated growth of isolated parts"- 
which latter sounds much like lobing in other word&. 
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The liverworts furnish most instructive examples of parallel structures, of 
which the author cites many instances.-C. R. B. 

Anaerobic respiration.-Inasmuch as PALLADIN and KOSTYTSCHEW, work- 
ing independently, had agreed, contrary to the conclusions of several other 
observers, that anaerobic respiration was not identical with alcoholic fermenta- 
tion, it seemed good to them to reinvestigate the question. They now finds 
that while not identical in all plants and under all conditions, there are striking 
coincidences. For example, in living lupine seeds and seedlings they consider 
the anaerobic respiration identical with alcoholic fermentation; but in frozen 
lupine seedlings and stem tips of Vicia Faba the former has nothing to do with the 
latter. In pea seeds and wheat embryos, living and frozen, there occurs a con- 
siderable formation of alcohol, and the anaerobic respiration is "in great part" 
alcoholic fermentation. They confirm the results of GODLEWSKI, STOCKLASA, 

and others regarding the presence of "zymase," but think it yet remains to be 
shown that it is identical with yeast zymase. Under certain conditions aceton 
and its allies are formed, both in aerobic and anaerobic respiration of living and 
frozen plants. 

It becomes more and more evident that the course of the respiratory decom- 
position of the protoplasm may be varied.-C. R. B. 

Thermal death-point.-MEYER6 has determined a formula by which may 
be calculated the time necessary to kill bacteria at any given temperature, when 
observation has determined the time necessary at any two convenient tempera- 
tures, such as 8o0 and i000. This rests upon the observation that the death 
periods form a geometrical progression, decreasing with the increasing tempera- 

tures. Thus the formula is q , in which a is the first member of the 

progression, t any other known member, q the progression, n the number of 
terms. Thus, BLAU had determined the death period of Bacillus subtilis at 
I000 as i8o minutes, and at 800 as 4500 minutes. Whence q= V4 5 0 0 

The calculated series then would be: 800, 4500 minutes; go9, goo minutes; 
I000, i8o minutes; IIOO, 36 minutes; I200, 7.2 minutes; 1300, 1.4 minutes; 
I40 o.28 minutes or I7 seconds; I5'0, 3.4 seconds. The figures observed by 
MEYER agree well with these calculations. In practice this has an important 
application in enabling one to calculates the supramaximal temperature, as 
ENGELMANN called it, i. e., the time necessary to kill any form instantly-say in 
one second. -C. R. B. 

S PALLADIN, W., and KOSTYTSCHEW, S., Anaerobe Atmung, Alkoholghrung 
und Acetonbildung bei den Samenpflanzen. Ber. Deutsch. Bot. Gessels. 24:273- 
285. i906. 

6 MEYER, ARTHUR, Notiz uber eine die supramaximalen Tbtungszeiten betref- 
fende Gesetzmassigkeit. Ber. Deutsch. Bot. Gesells. 24:340-52. i906. 
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